Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.006 Å; R factor = 0.066; wR factor = 0.133; data-to-parameter ratio = 16.6.
Related literature
For general background to metal-organophosphonates, see: Alberti et al. (1978) ; Clearfield (1998); Finn et al. (2003) ; Vermeulen (1997) . For nickel-organophosphonates, see: Bauer et al. (2008) . For nickel-tetrakis(2-pyridyl)pyrazine complexes, see: Burkholder et al. (2003) ; Burkholder & Zubieta (2004 , 2005 . For the use of tetrakis(2-pyridyl)-pyrazine as a component in the construction of metalorganophosphonate materials, see: Armatas et al. (2008) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1998); cell refinement: SAINT (Bruker, 1998); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & Putz, 1999) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . 3, 5, 
Comment
The chemistry of metal-organophosphonates has witnessed dramatic growth (Clearfield, 1998; Finn et al., 2003; Vermeulen, 1997) since the first reports in the 1970s of the layered metal-organophosphonates (Alberti et al., 1978) . In our investigations of metal oxide materials, we have used organodiphosphonates as tethers between metal or metal oxide nodes (Armatas et al., 2008) . Structural expansion and diversity could be accomplished by introducing additional components, most commonly a M(II)-organonitrogen ligand complex. A particularly useful nitrogen donor ligand for structural manipulation is the dipodal tetrakis(2-pyridyl)pyrazine (tpyprz) (Armatas et al., 2008; Bauer et al., 2008) . While Cu(II) has generally served as the secondary metal in the M(II)-organonitrogen ligand complex, Ni(II)-containing subunits have also been exploited as subunits (Burkholder et al., 2003; Burkholder and Zubieta, 2004; Burkholder and Zubieta, 2005 As shown in Fig. 1 , the structure of the title compound is binuclear, with a crystallographic inversion center at the mid-point of the pyrazine group. The distorted {NiO 3 N 3 } octahedral geometry at the Ni(II) site is defined by the nitrogen . The protonation sites were revealed in the difference Fourier map by peaks adjacent to O2 and O5 at distances consistent with bound hydrogen. The P-O bond lengths support these protonation sites with P-O2 and P-O5 of 1.567 (3) Å and 1.574 (3) Å, respectively, compared to an average P-O distance of 1.515 (4)Å for the remaining P-O distances.
The structure is stabilized by intermolecular hydrogen bonding between the aqua ligands, the P-OH groups and the waters of crystallization. The binuclear complexes and the water of crystallization are linked into a three-dimensional framework through this hydrogen bonding (Fig. 2 ). There is also intramolecular π-stacking between the phosphonate phenyl ring and a pyridyl group of the tpyprz ligand with a distance of 3.244 (5)Å between centroids. Intermolecular π-stacking between the phosphonate phenyl group and a pyridyl ring of a tpyprz ligand of an adjacent molecule exhibits a distance of 3.584 (5) 
Refinement
Pyridyl hydrogen atoms were discernable in the difference Fourier map. These hydrogen atoms were placed in calculated positions with C-H = 0.95 Å and included in the riding model approximation with U iso (H) = 1.2U eq (C). The hydrogen atoms associated with the oxygen of the phosphonate ligand, the aqua ligands and the water of crystallization were also found on the difference Fourier map. The P-OH hydrogen atoms were included in calculated positions with O-H = 0.82 Å and included in the riding model approximation with U iso (H) = 1.5U eq (O). The H atoms of the water molecules were included using the coordinate riding approximation with U iso (H) free to vary.
Figures Fig. 1 . An ellipsoid plot of the structure of the binuclear complex [Ni 2 (tpyprz)(HO 3 PC 6 H 4 PO 3 H) 2 (H 2 O) 4 ], showing the atom labeling scheme for the asymmetric unit and displacement ellipsoids at the 50% probability level for all non-H atoms. Hydrogen atms are shown as small arbitrary spheres. Color scheme: Ni, green; P, yellow; oxygen, red; nitrogen, blue; carbon, black. (ii) −x+1, −y+1, −z+1; (iii) −x+1, −y, −z+2; (iv) x− 1, y, z; (v) x−1, y+1, z; (vi) x, y+1, z. 
Special details

